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AMENDMENT TO CLAIMS 




A\ 



1 . (Original) A method of pro 
image, the method comprising: 

clipping those pixel intensfty 
mapping those pixel intensity val 




intensity values of a digital 

e of a variable range; and 
ithin the variable range. 



2, (Original) The method of claim 1 , vttierein the variable range for each 
pixel is a function of dynamic ratige of a local pixel neighborhood, whereby the 
variable range is determined on a pixel-by-pixel basis. 

3. (Original) The method ofyclaim 2, wherein the mapping is performed 
according to a slope that complies with the following: the slope approaches unity 
as the dynamic range approaches zefe, the slope is greater than unity when the 
dynamic range is greater than zero, art^l the slope is a non-decreasing function of 
the dynamic range. 



4. (Original) The method of claim 3, wherein a contrast stretching 
operation is performed on each pixel of interest as follows: 
[l-A<-W 



g(I)=\\l-A\<W 



I-A^W 



m 



M 



V 



\ 



where rn represents the minimum value of the neighborhood, M represents the 
maximum value of the neighborhood, D represent the dynamic range, D/(2W) 
represents the slope, I represents pixel intensity value, g(l) represents the 
contrast stretching operation, A represents the middle of the dynamic range, and 
2W represents width of the contrast range, the contrast range being centered 
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about the middle of the dynamic range, the contrast range being a function of the 
dynamic range. 

5. (Original) The methoaW claim 4, wherein D/(2W) = 1 + D/R, where R 
corresponds to dynamic scale for^harpening, whereby 

g (I)=lAl-A) for {\I-A\<\ 
a 



6. (Original) The method of clairp 5, wherein R has a value that is 
constant for all pixels in the image. 

7. (Original) The method of claim 5, Wierein a capturing device is used to 
provide the digital image; and wherein R is between one-quarter and twice a 
range that is normalized to cover the completeydynamic range of the capturing 
device. 



8. (Original) The method of claim 1, wherein the digital image is a color 
image, and wherein a luminance channel of the image is sharpened by clipping 
those pixel intensity values outside of the variable range; and mapping those 
pixel intensity values within the variable range; and wherein the sharpened 
luminance channel is combined with chrominance information of the image. 



9. (Original) The method of claim 8, wherein the digital image is provided 
in RGB color space, and wherein the method further comprises using an 
approximation to convert the digital image from RGB color spape to YCbCr color 
space prior to sharpening. 
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10. (Currently amended) A method of sharpening a digital image, the 
digital image including a plurality of pixels of interest, for each pixel of interest the 
method comprising: 

determining a dynamic range {fori Vfa pixel neighborhood, where the 
dynamic ranoe of a pixel neighborhood is Biased on a dif ference of minimum and 
maximum pixel values in the pixel neighborhood : and 

performing contrast stretching according to the corresponding dynamic 

range; 

whereby the contrast stretching is performed on a pixel-by-pixel basis. 



1 1 . (Original) The method of claim 10, wherein the contrast stretching is 
performed on each pixel of interest by clipping a pixel intensity value lying 
outside a corresponding contrast range and mappinaa pixel intensity value lying 
within the corresponding contrast range, the contrast range being a function of 
the dynamic range. 

1 2. (Original) The method of claim 1 1 , wherein the^mapping is performed 
according to a slope that complies with the following: the slope approaches unity 
as the dynamic range approaches zero, the slope is greater than unity when the 
dynamic range is greater than zero, and the slope is a non-decreasing function of 
the dynamic range. 



13. (Original) The method of claim 12, wherein a contrastWetching 
operation is performed on each pixel of interest as follows: 



\I-A\<W A + ^{I-A) 



M 
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where m represents the minimum value of the neighborhood, M represents the 
maximum value of the neighborhood, D represent the dynamic range, D/(2W) 
represents the slope, I represents pixel intensity value, g(l) represents the 
contrast stretching operation.V represents the middle of the dynamic range, and 
2W represents width of the contrast range, the contrast range being centered 
about the middle of the dynamicNrange, the contrast range being a function of the 
dynamic range. 



14. (Original) The method of daim 13, wherein D/(2W) = 1 + D/R, where 
R corresponds to dynamic scale for sharpening, whereby 

g(/)=/ + ^(/->0 for {\I-A\<W}. 



15. (Original) The method of claim 14, wherein a capturing device is used 
to provide the digital image; and wherein the value of R is between one-quarter 
and twice a range that is normalized to cover the complete dynamic range of the 
capturing device. 



16. (Original) A method of sharpening a digitaMmage, the digital image 
including a plurality of pixels of interest, for each pixel of interest the method 
comprising performing the following contrast stretching operation on each pixel of 
interest as follows: \ 
I-A<-W m \ 



\I-A\<W 



A + —(I-A) 



I-AZW 



M 



where m represents the minimum value of the neighborhood, M represents the 
maximum value of the neighborhood, D representee dynamic ran^e, D/(2W) 
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represents the slope, I represents pixel intensity value, g(l) represents the 
contrast stretching operation, A represents the middle of the dynamic range, and 
2W represents width of the contrast range, the contrast range being centered 
about the middle of the dynartoc range, the contrast range being a function of the 
dynamic range. \ 

17. (Currently amended) Apparatus for processing pixels of interest in a 
digital image, the apparatus comprising a processor for determining dynamic 
ranges of pixel neighborhoods for the\pixels of interest, and performing contrast 
stretching on each pixel of interest according tow jthin the dynamic range of the 
corresponding pixel neighborhood, whereby the contrast stretching is performed 
on a pixel-by-pixel basis. \ 

1 B. (Original) The apparatus of daimW, wherein the processor performs 
the contrast stretching on each pixel of interest^by clipping a pixel intensity value 
lying outside a corresponding contrast range and mapping a pixel intensity value 
lying within the corresponding contrast range, the ^contrast range being a function 
of the dynamic range. \ 



19. (Original) The apparatus of claim 18, wherein the mapping is 
performed according to a slope that complies with the following: the slope 
approaches unity as the dynamic range approaches zero\the slope is greater 
than unity when the dynamic range is greater than zero, and the slope is a non- 
decreasing function of the dynamic range. \ 
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A v 




20. (Original) The apparatus of claim 19, wherein a contrast stretching 
operation is performed on each pWl of interest as follows: 
I -A<-W \m 



*(/)= 



I-A>W M 

where m represents the minimum value of the neighborhood, M represents the 
maximum value of the neighborhood, D represent the dynamic range, D/(2W) 
represents the slope, I represents pixel inteWrty value, g(l) represents the 
contrast stretching operation, A represents the middle of the dynamic range, and 
2W represents width of the contrast range, the contrast range being centered 
^ v v ^ about the middle of the dynamic range, the contrast range being a function of the 

dynamic range. \ 



21 . (Original) The apparatus of claim 20, wherein D/(2W)= 1 + D/R, 
where R corresponds to dynamic scale for sharpening, whereby 

g(/)=/4^(/-^) for {\I-A\<W). 

K 



22. (Original) The apparatus of claim 21, whereinWi image capture 
device is used to provide the digital image; and wherein the^value of R is 
between one-quarter and twice a range that is normalized to v cover the complete 
dynamic range of the capturing device. 

23. (Original) Apparatus for sharpening a digital image.Vie apparatus 
comprising a processor for determining a contrast range for eaca pixel of interest 
in the digital image, clipping intensity value of a pixel of interest if the intensity 
value lies outside of a contrast range; and mapping the pixel intensity value if the 
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pixel intensity value lies withVi the contrast range; whereby the contrast range is 
determined on a pixel-by-pixel^ basis. 

24. (Original) The apparatus of daim 23, wherein the contrast range for 
each pixel is a function of dynamic range of a local pixel neighborhood, whereby 
the processor determines the contrast range on a pixel-by-pixel basis. 



25. (Original) The apparatus of claim 24, wherein the mapping is 
performed according to a slope that complies with the following: the slope 
approaches unity as the dynamic range approaches zero, the slope is greater 
than unity when the dynamic range is greater than zero, and the slope is a non- 
decreasing function of the dynamic range. 

^ 26. (Original) The apparatus of claim is, wherein a contrast stretching 

operation is performed on each pixel of interest as follows: 



g(0= 



m 



\I-A\<W 



I-A>W 



A+—(I-A) 
2W 



M 



where m represents the minimum value of the neighborhood, M represents the 
maximum value of the neighborhood, D represent the dynamic range, D/(2W) 
represents the slope, I represents pixel intensity value, g(l) Vepresents the 
contrast stretching operation, A represents the middle of the dynamic range, and 
2W represents width of the contrast range, the contrast range being centered 
about the middle of the dynamic range, the contrast range beiniia function of the 
dynamic range. 
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27. (Original) The apparatus of claim 26, wherein D/(2W) = 1 + D/R, 
where R corresponds to dynamic scale for sharpening, whereby 

g(/)=7 + ^(/-^) far {\I-a[\W}. 

28. (Original) The apparatiA of claim 27, wherein an image capture 
device is used to provide the digital image; and wherein R is between one- 
quarter and twice a range that is normalized to cover the complete dynamic 
range of the capturing device. 

29. (Currently amended) An article V manufacture f or a processor, the 
article comprising: 

comput e r memory; and 

an image sharpening program stored in the memory, the program, when 
executed, causing the processor to process pixels of interest, each pixel of 
^ interest being processed by clipping Its intensity v^lue if its intensity value lies 
outside of a variable contrast range, and mapping its intensity value if its intensity 
value lies within the variable contrast range. 

30. (New) The article of claim 29 ( wherein the variable range for each 
pixel of interest is a function of dynamic range of a local pixel neighborhood, 

whereby the variable range is determined on a pixel-by-pixel basis. 

\ 
\ 

31. (New) The article of claim 29, wherein the mapping is performed 
according to a slope that complies with the following: the slope^approaches unity 
as the dynamic range approaches zero, the slope is greater than^unity when the 
dynamic range is greater than zero, and the slope is a non-decreasing function of 
the dynamic range. 
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where m represents the minimum value of a\ocal neighborhood of pixel intensity 
values, M represents the maximum value of the neighborhood, D represent a 



dynamic range, D/(2W) represents the slope, I represents pixel intensity value, 
g(l) represents the contrast stretching operation)^ represents the middle of the 



^ k dynamic range, and 2W represents width of a contrast range, the contrast range 
being centered about the middle of the dynamic ranW the contrast range being 
a function of the dynamic range. \ 

33. (New) The article of claim 32, wherein D/(2VW = 1 + D/R, where R 
corresponds to dynamic scale for sharpening, whereby \ 



34. (New) The article of claim 33, wherein R has a valu A that is constant 
for all pixels in the image. „ — — 





g (I)=I + ^(T-A) for {\l-A\<W}. 
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